PAT-NO: 



JP409294006A 



DOCUMENT-IDENTIFIER: 



JP 09294006 A 



TITLE: 



IRREVERSIBLE CIRCUIT ELEMENT AND IRREVERSIBLE CIRCUIT 
DEVICE 



PUBN-DATE: 



November 11, 1997 



INVENTOR- INFORMATION: 
NAME 

MARUSAWA, HIROSHI 
TOMONO, KUNISABURO 
TAKAGI, HIROSHI 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 
MURATA MFG CO LTD N/A 



APPL-NO: JP08106862 
APPL-DATE: April 26, 1996 



INT-CL (IPC): H01P001/36, H01P001/383 



ABSTRACT: 

PROBLEM TO BE SOLVED: To decrease the number of parts and to simplify an 
assembling job for improvement of reliability by forming the resistors in a 
single body in a high frequency magnetic substance and also on at least one of 
its both sides. 

SOLUTION: A magnetic rotor 21 contains center electrodes 12a to 12c buried 
in a microwave magnetic substance 22. A resistor 14 which is electrically 
connected a fetch electrode 15 and a coupling electrode 16 is contained in the 
substance 22 at the part under the electrodes 12a to 12c. A resistor paste 
layer is baked to the resistor 14 which is led out onto the end face 22a of the 
substance 22 via the electrode 15. Then a ground electrode 17 is formed under 
the resistor 14. Thus, the electrodes 12a to 12c serving as the transmission 
lines, the capacitive electrodes 13a to 13c, the resistor 14, etc., are 
constructed in a single body in the substance 22. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the non-reciprocal circuit component for RFs whose 
miniaturization a resistor is unified and is enabled especially about the non-reciprocal circuit component 
represented by a circulator, the isolator, etc. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and wide use of a RF device of mobile 
communication equipment etc. are progressing, and a miniaturization and low cost-ization are called for also 
in the non-reciprocal circuit component used for these. It insulates mutually electrically, and as this kind of 
a non-reciprocal circuit component, it has two or more arranged center electrodes, and the magnetic 
substance for microwave is arranged in the upper part and the lower part of two or more of these center 
electrodes so that it may cross mutually, and the component constituted so that a direct-current field might 
be further impressed with a permanent magnet, the so-called concentrated-constant mold circulator, the so- 
called isolator, etc. are known. 

[0003] An example of the conventional non-reciprocal circuit component mentioned above is explained 
with reference to drawin g 1 . Drawin g 1 is a decomposition perspective view for explaining an example of 
the conventional non-reciprocal circuit component. With this non-reciprocal circuit component, it is 
arranged so that the strip center electrodes la-lc may cross mutually. In addition, although it is not 
necessarily clear in drawin g 1 , the center electrodes la-lc of each other are insulated electrically. That is, it 
insulates electrically mutually between center-electrode la-lc performing insulating processing to the front 
face of the band-like conductor which constitutes center electrodes la-lc, or by making an insulating sheet 
etc. intervene among center-electrode la-lc. 

[0004] The above-mentioned center electrodes la-lc are pinched by the disc-like microwave ferrites 2 and 
3. The structure which pinched center electrodes la-lc by microwave ferrites 2 and 3 is pinched in the 
alumina substrate 4, a grounded plate 5, and magnetic York 6 and 7, and is contained in a non-reciprocal 
circuit component. 

[0005] The alumina substrate 4 has opening 4a for forming the part which uses the above-mentioned 
microwave ferrites 2 and 3 in the center and by which the configuration **** structure is contained. 
Moreover, on the alumina substrate 4, 4d of resistors is formed at capacity electrode 4b for constituting the 
capacity for adjustment, and 4c list. In electrode 4e and 4f, solder etc. is used for 4d of resistors, and they 
are joined. 

[0006] A grounded plate 5 consists of a metal plate, and it is constituted so that it may connect with ground 
potential. Moreover, magnetic York 6 and 7 is formed by bending and processing a metal plate, 
respectively, and they is constituted so that the side faces 7a and 7b of magnetic York 7 may be embedded 
on the side faces 6a and 6b of magnetic York 6. In addition, as a fictitious outline shows, the permanent 
magnet 8 is being fixed to the inferior surface of tongue of magnetic York 7. 
[0007] 

[Problem(s) to be Solved by the Invention] With the conventional non-reciprocal circuit component, the 
alumina substrate 4 with which 4d of resistors was mounted as mentioned above is used. However, the die 
length of center electrodes la-lc is becoming small with about several mm with the miniaturization of the 



non-reciprocal circuit component for microwave in recent years. Consequently, the miniaturization is 
strongly called for not only for the part in which center electrodes la-lc are formed but for other parts. 
Therefore, the manual assembly has become difficult and the problem that a poor assembly, such as a 
location gap of center electrodes la-lc, increases, dependability falls, or a manufacturing cost costs dearly 
has arisen. 

[0008] That is, with the non-reciprocal circuit component shown in drawing 1 , the various activities of 
mounting of the structure which pinched center electrodes la-lc with the above-mentioned alumina 
substrate 4 and the magnetic substance 2 and 3 for microwave, and 4d of resistors etc. had to be done 
manually. Therefore, since there were many assembly components mark, the limitation was generated in 
low cost-ization of a non-reciprocal circuit component, and much more low-cost-izing was difficult. 
[0009] The purpose of this invention can achieve simplification of the structure of a non-reciprocal circuit 
component where the resistor was put together, can manufacture it by small components mark, and is small, 
and is to offer the cheap non-reciprocal circuit component for RFs excellent in dependability. 
[0010] 

[Means for Solving the Problem] The non-reciprocal circuit component of this invention is a non-reciprocal 
circuit component characterized by having the magnetic substance for RFs, the transmission line formed in 
said magnetic substance for RFs, and the resistor formed in either [ at least ] the inside of said magnetic 
substance for RFs, or a front face in one, and attains the above-mentioned technical problem by it. 
[001 1] With the non-reciprocal circuit component concerning this invention, since the non-reciprocal circuit 
component which contains a resistor since the resistor is formed in either [ at least ] the interior of the 
magnetic substance for RFs in which the transmission line was formed, or a front face in one can be dealt 
with as single components, simplification of the structure of the non-reciprocal circuit equipment combined 
with magnetic York, a permanent magnet, etc. and reduction of components mark can be aimed at, and an 
assembly activity also becomes easy. 

[0012] That is, this invention has the description to also have formed the above-mentioned resistor in the 
inside of the magnetic substance for RFs used in a non-reciprocal circuit component, or a magnetic- 
substance front face at one. In this invention, the above-mentioned magnetic substance for RFs can be 
constituted using a microwave ferrite, for example, although the proper magnetic material suitable for a RF 
application can constitute. As this ferrite for microwave, calcium vanadium iron garnet, a yttrium iron 
garnet, etc. can be mentioned, for example. 

[0013] The above-mentioned ferrite for microwave is constituted by calcium vanadium iron garnet, the 
above-mentioned resistor consists of specific aspects of affairs of this invention by calcinating the resistive 
paste containing either [ at least ] calcium vanadium iron garnet powder, PARAJIMUU or platinum powder, 
and the microwave ferrite and the resistor are calcinated by it at one. When the resistor contains the calcium 
vanadium iron garnet which is the principal component of the ferrite for microwave, a resistor is firmly 
joined to a microwave ferrite by baking, and it may be unified. 

[0014] Moreover, the non-reciprocal circuit equipment of this invention is characterized by forming a 
resistor in either [ at least ] the front face of the magnetic substance for RFs, or the interior, and being 
constituted by the magnetic substance for RFs, and one in a configuration equipped with the magnetic 
rotation child who has the magnetic substance for RFs, and the transmission line, and a resistor. That is, 
although the non-reciprocal circuit equipment concerning this invention is equipment containing the non- 
reciprocal circuit component concerning above-mentioned this invention and especially limitation is not 
carried out, it is constituted combining the permanent magnet for impressing a field to the magnetic- 
substance part for microwave, magnetic York, etc., for example. 

[0015] It is characterized by to equip the manufacture approach of the non-reciprocal circuit component of 
this invention with the process which carries out the laminating of the magnetic-substance green sheet 
containing the magnetic-substance green sheet with which the magnetic-substance green sheet and the 
transmission line where it is an approach for obtaining the non-reciprocal circuit component concerning 
above-mentioned this invention, and the resistive paste layer was formed in the field on the other hand were 
formed in the whole surface of two or more sheets, and obtains a layered product, and the process which 
calcinates this layered product and really calcinates a resistive-paste layer and the magnetic substance. 
[0016] That is, the manufacture approach of the non-reciprocal circuit component concerning this invention 



really [ the ceramic laminating and really ] which is commonly used with the multilayer capacitor etc. as 
mentioned above uses the baking technique. Therefore, by raising the print quality of resistive paste, and the 
formation precision of the transmission line, even when a miniaturization is attained, precision can obtain 
easily the non-reciprocal circuit component which was highly excellent in dependability. 
[0017] The green sheet which makes calcium vanadium iron garnet a subject is preferably used as the 
above-mentioned magnetic-substance green sheet, what contains at least one side of calcium vanadium iron 
garnet powder, and palladium powder and platinum powder as resistive paste is used, and in this case, since 
the resistor contains the same ingredient as a magnetic layer, a resistor layer and the magnetic substance are 
unified firmly. 

[0018] In addition, as a microwave ferrite, when a yttrium iron garnet is used, the adhesion structure of a 
resistor layer and a magnetic layer can be effectively raised also about resistive paste by using the thing 
containing yttrium iron garnet powder, and palladium and/or platinum powder. 

[0019] Moreover, in the manufacture approach of the non-reciprocal circuit component of this invention, 
after obtaining the magnetic substance for RFs by baking etc. beforehand, on this magnetic substance for 
RFs, the resistive paste which consists of a resistance constituent is given, it may be made to solidify, and a 
resistor may be formed. In this case, after giving resistive paste, solidifying by drying a solvent etc., and 
forming a resistor or applying resistive paste on the magnetic substance, resistive paste may be solidified by 
the ability being burned and a resistor may be formed. 
[0020] 

[Embodiment of the Invention] With reference to drawing 2 - drawing 4 , an example of the non-reciprocal 
circuit component concerning the manufacture approach of the non-reciprocal circuit component of this 
invention and this invention is explained. 

[0021] First, as shown in a decomposition perspective view, the magnetic-substance green sheets 1 la-1 li of 
two or more sheets are prepared for drawing 2 . In addition, two or more magnetic-substance green sheets 
11a, lie, and 1 li are used, respectively as shown in drawing 2 . The magnetic-substance green sheets 11a- 
1 li can be obtained by carrying out sheet forming of the ferrite for microwave, for example, the slurry 
which kneads an organic binder and a solvent to calcium vanadium iron garnet powder, and is obtained. 
Since the magnetic layer of the upper part of the baking object mentioned later and a lower part is 
constituted, the magnetic-substance green sheets 1 la and 1 li are formed. 

[0022] Center electrodes 12a, 12b, and 12c are formed in the magnetic-substance green sheets [ 1 lb-1 Id ] 
top face, respectively. Where a laminating is carried out, when it has a strip configuration and center 
electrodes 12a- 12c look at it from the upper part, they cross so that the include angle of 120 degrees may be 
made mutually. Moreover, center electrodes 12a- 12c are formed by giving the conductive paste containing 
conductive powder, such as palladium or platinum powder, by screen-stencil etc. on magnetic-substance 
green sheet 1 lb-1 Id. 

[0023] On magnetic-substance green sheet 1 If, the capacity electrodes 13a- 13c for forming adjustment 
capacity are formed, respectively. The capacity electrodes 13a- 13c are pulled out by the magnetic-substance 
green sheet 1 If different edge, respectively, as shown in drawing 2 . Capacity electrode 13a is pulled out by 
the location of upper center-electrode 12a which laps in an edge and the vertical direction on the other hand. 
Moreover, capacity electrode 13b is pulled out by the location which overlap in the end and the vertical 
direction of center-electrode 12b. Capacity electrode 13c is pulled out by the location which overlap in the 
end and the vertical direction of center-electrode 12c. 

[0024] Also about the capacity electrodes 13a- 13c, it can form by printing the above-mentioned conductive 
paste. The capacity electrodes 13a- 13c are formed in order to take out electrostatic capacity between the 
below-mentioned ground electrodes 17. The electrostatic capacity taken out with the capacity electrodes 
13a-13c and the ground electrode 17 can adjust adjustment capacity. That is, the magnitude of adjustment 
capacity can be adjusted adjusting the area of the capacity electrodes 13a- 13c, or by inserting the magnetic- 
substance green sheet of one more or more proper number of sheets between magnetic-substance green 
sheet 1 If and magnetic-substance green sheet 1 lg. Therefore, it turns out that adjustment of adjustment 
capacity can be aimed at easily. 

[0025] In order to separate between the part in which the capacity electrodes 13a- 13c for constituting 
adjustment capacity are formed, and the parts in which the center electrodes 12a- 12c mentioned above are 



formed, magnetic-substance green sheet of two or more sheets 1 le is inserted. 

[0026] On the other hand, magnetic-substance green sheet 1 lg is arranged at a magnetic-substance green 
sheet 1 If lower part. On magnetic-substance green sheet 1 lg, the resistive paste layer 14, the ejection 
electrode 15, and the connection electrode 16 are formed, and the resistive paste layer 14 is formed between 
these electrodes 15 and 16. moreover, the connection electrode 16 — a through hole — a conductor — 16a 
connects with the downward ground electrode 17. Since a resistor is constituted, the resistive paste layer 14 
is printed, and it is constituted using the resistive paste which contains at least one side of calcium vanadium 
iron garnet powder, and palladium and platinum powder. Adhesion reinforcement with the magnetic layer 
constituted by the ability being burned in the resistor and magnetic-substance green sheet which were 
constituted by the ability being burned in the resistive paste layer 14 can be raised by constituting calcium 
vanadium iron garnet powder five to 90% of the weight, preferably, so that palladium and/or platinum 
powder may be contained 95 to 5% of the weight. 

[0027] In addition, in the resistive paste layer 14, when the content rate of calcium vanadium iron garnet 
powder is less than 5 % of the weight, if the effectiveness which raises adhesion reinforcement with a 
magnetic layer may fully be unable to be acquired and it exceeds another side and 90 % of the weight, 
resistance will become high too much, and the target resistor cannot be constituted. 
[0028] In addition, the resistivity of the resistor constituted by the resistive paste layer 14 can be easily 
adjusted by changing the content rate of the above-mentioned calcium vanadium iron garnet powder, and 
platinum and/or palladium powder. Moreover, the resistance acquired from a resistor can be easily adjusted 
also by changing the area and thickness in which the resistive paste layer 14 is formed. 
[0029] Magnetic-substance green sheet 1 lh is arranged at the magnetic-substance green sheet 1 lg lower 
part, and the ground electrode 17 is formed in the top face which is this magnetic-substance green sheet 1 lh. 
The part by which the ground electrode 17 is formed so that it may counter each other in the above- 
mentioned capacity electrodes 13a-13c and the thickness direction, and the capacity electrodes 13a-13c are 
pulled out is pulled out by the location which does not lap in the vertical direction. Moreover, the ground 
electrode 17 is pulled out by the location which laps in the part by which one edge of center electrodes 12a, 
12b, and 12c is pulled out, and the vertical direction. 

[0030] Moreover, the above-mentioned ejection electrode 15 is pulled out by the location which laps on 
end-face 22a in center-electrode 12a and capacity electrode 13a, and the vertical direction, the connection 
electrode 16 ~ a through hole — a conductor - 16a connects with the ground electrode 17. The ground 
electrode 17 can be formed by giving the conductive paste mentioned above to the whole surface by printing 
etc. 

[0031] A laminating can be carried out with the sense which showed the magnetic-substance green sheets 
1 1 a- 1 1 i shown in drawing 2 to drawing 2 , and a layered product can be obtained by being stuck in the 
thickness direction by pressure. Thus, the magnetic rotation child by whom the resistive paste layer 14 was 
united with capacity electrode 13a - 13c list for constituting adjustment capacity in center-electrode 12a - 
12c list as the transmission line can be obtained by cutting so that it may have the flat-surface configuration 
of a request of the obtained layered product, and calcinating at the temperature of about 1250-1500 degrees 
C further. 

[0032] Drawing 3 is the perspective view showing a magnetic rotation child's internal structure acquired as 
mentioned above in schematic drawing. The magnetic rotation child 21 has the structure which laid center 
electrodes 12a- 12c underground in the magnetic substance 22 for microwave. Moreover, it sets caudad 
rather than the part in which center electrodes 12a- 12c are formed in the magnetic substance 22 for 
microwave, and the capacity electrodes 13a-13c mentioned above are arranged. 

[0033] Moreover, it is formed in the condition of having set caudad, and the resistor 14 having taken out 
from the part in which the capacity electrodes 13a- 13c are formed, and having connected with the electrode 
15 and the connection electrode 16 electrically. A resistor 14 can be burned, and is constituted and end-face 
22a of the magnetic substance 22 pulls out the resistive paste layer 14 mentioned above with the ejection 
electrode 15. 

[0034] Furthermore, rather than the part in which the resistor 14 is formed, it sets caudad and the ground 
electrode 17 is formed. After calcinating the layered product mentioned above on the occasion of actual 
manufacture, the edge of center electrodes 12a- 12c, the capacity electrodes 13a- 13c, and the ejection 



electrode 15 is certainly exposed by grinding the side face and end face of the magnetic substance 22. 
[0035] As mentioned above, the resistor 14 etc. is constituted from a non-reciprocal circuit component 
concerning this invention which consists of a magnetic rotation child 21 in one in the magnetic substance 22 
for microwave by capacity electrode 13a - 13c list for obtaining the center electrodes 12a- 12c as a 
transmission line, and adjustment capacity. 

[0036] Therefore, if the magnetic rotation child 21 who showed drawing 3 is prepared, as shown in drawing 
4 , non-reciprocal circuit equipment equipped with the magnetic rotation child who has the magnetic 
substance for RFs and the transmission line, and a resistor can be easily assembled by arranging the 
rectangular permanent magnet 23 above the above-mentioned magnetic rotation child 21, and combining 
magnetic York 24 and 25 from the upper and lower sides further, for example. That is, it turns out that 
simplification of reduction of the components mark of a non-reciprocal circuit component and an assembly 
activity can be achieved. 

[0037] In addition, in drawing 4 , an external electrode is shown 26a-26f, respectively. External electrode 
26a is electrically connected to the end of center-electrode 12a, capacity electrode 13a, and the ejection 
electrode 15. External electrode 26b is electrically connected to the end and the ground electrode 17 of 
center-electrode 12c. External electrode 26c is electrically connected to the end of center-electrode 12b, and 
capacity electrode 13b. 26d of external electrodes is electrically connected to the other end and the ground 
electrode 17 of center-electrode 12a. 

[0038] External electrode 26e has connected electrically the end of center-electrode 12c, and capacity 
electrode 13c. 26f of external electrodes has connected electrically the end and the ground electrode 17 of 
center-electrode 12b. 

[0039] In addition, since the baking technique is really which is commonly used on the occasion of 
manufacture of a laminating ceramic condenser etc. used as mentioned above, the process which 
manufactures the above-mentioned magnetic rotation child 21 can raise certainly the formation location and 
dimensional accuracy of the capacity electrodes 13a- 13c or a resistor 14 to the dimension of center 
electrodes 12a- 12c, the precision of a formation location, and a list, when a miniaturization is attained. That 
is, it is more small and the non-reciprocal circuit component excellent in dependability can be offered. 
[0040] In addition, in the example explained with reference to drawing 2 - drawing 4 , although the resistor 
14 was formed in the magnetic substance 22 for microwave, as shown in drawing 5 , the resistor 14 may be 
formed in front faces, such as a top face of the magnetic substance 22 for microwave. In addition, although 
it is the schematic-drawing-perspective view shown in order that drawing 5 might explain the structure 
which formed the resistor 14 in top-face 22b of the magnetic substance 22 for microwave and the internal 
structure of the magnetic substance 22 for microwave is simplified (the ground electrode 17 omits 
illustration), if the part in which the resistor 14, the ejection electrode 15, and the connection electrode 16 
are formed is removed, it is constituted like the magnetic rotation child 21 who showed drawing 3 . 
[0041] 

[Example] Next, this invention is clarified based on the concrete example of an experiment. 
The temporary-quenching powder used as the calcium vanadium iron garnet which uses a calcium oxide, an 
oxidization yttrium, ferrous oxide, and a vanadium oxide as a principal component after example 1 baking 
was prepared. The above-mentioned calcium vanadium iron garnet temporary-quenching powder was 
ground, it mixed with the polyvinyl butyral, the organic solvent, dispersant, and plasticizer as a binder, and 
the magnetic-substance slurry was obtained. 

[0042] Using the obtained magnetic-substance slurry, with the doctor blade method, the magnetic-substance 
green sheet which consists of calcium vanadium iron garnet was produced, and it pierced in the rectangle 
configuration. 

[0043] The magnetic-substance green sheet prepared as mentioned above has the same configuration as the 
magnetic-substance green sheets 1 la-1 li shown in drawing 2 . Thus, among the prepared magnetic- 
substance green sheets, in the green sheet of three sheets, the PARAJIMUMU paste was printed and center 
electrodes 12a- 12c were formed, respectively. 

[0044] Furthermore, the resistive paste layer 14 was printed on magnetic-substance green sheet 1 lg using 
the resistive paste containing the above-mentioned calcium vanadium iron garnet powder and palladium 
powder, moreover - magnetic-substance green sheet 1 lg - a through hole - a conductor - the through tube 



for forming 16a forms -- having «****-- the above-mentioned palladium paste - using -- taking out -- an 
electrode 15 and the connection electrode 16 — screen- stencil — magnetic-substance green sheet 1 Ig — 
printing upwards - a through hole - a conductor - 16a was formed in the above-mentioned through tube. 
[0045] Furthermore, on magnetic-substance green sheet 1 If, the capacity electrodes 13a- 13c were printed 
using the palladium paste, respectively. After having carried out the laminating of the magnetic-substance 
green sheet with which various electrodes or a resistive paste layer was formed as mentioned above with the 
plain magnetic-substance green sheet as shown in drawin g 2 , and sticking it in the thickness direction by 
pressure, it pierced in the desired dimension and the layered product was obtained. After degreasing the 
obtained layered product at the temperature of about 400 degrees C for 10 hours, it calcinated at the 
temperature of 1250-1500 degrees C, and the magnetic substance 22 for microwave shown in drawin g 3 was 
obtained. 

[0046] Next, while grinding the side face of the above-mentioned magnetic substance 22 for microwave and 
exposing center electrodes 12a- 12c, the ejection electrode 15, etc. on the side face, the external electrodes 
26a-26f shown in drawin g 4 were formed by applying glass frit content conductive paste to the side face of 
the magnetic substance for microwave, and being burned on it. 

[0047] Furthermore, as shown in drawing 4 , the permanent magnet 23 has been arranged in the upper part, 
and non-reciprocal circuit equipment was assembled by constituting magnetic closed ****** from magnetic 
York 24 and 25 further. 

[0048] It was confirmed by magnetizing the obtained non-reciprocal circuit equipment in magnetic fields 
6000-1 1000 (Oe) that this non-reciprocal circuit equipment can operate as an isolator. 
[0049] The magnetic-substance green sheet of two or more sheets with which the center electrode was 
printed was prepared like example 2 example 1. But other magnetic-substance green sheets 1 la-1 I f except 
magnetic-substance green sheet 1 lg shown in drawing 2 , and 1 lh and Hi were prepared, and the 
laminating was carried out as shown in drawin g 2 . Thus, after sticking the obtained layered product in the 
thickness direction by pressure, it pierced in the predetermined dimension and the layered product was 
obtained. The obtained layered product was calcinated like the example 1, and the magnetic substance for 
microwave was obtained. 

[0050] The end face of the obtained magnetic substance for microwave was ground like the example 1 after 
an appropriate time, a center electrode and the capacity electrodes 13a- 13c were exposed, and the external 
electrodes 26a-26f were further formed in the side face of the magnetic substance for microwave like the 
example 1. 

[0051] Next, the resistive paste layer was printed using the resistive paste which comes to mix glass powder 
and an organic solvent with a diacid-ized ruthenium on the top face of the magnetic substance for 
microwave obtained as mentioned above, and the ejection electrode which consists of conductive paste 
further was printed. Next, the magnetic rotation child 3 1 who could be burned and showed the above- 
mentioned resistive paste layer and the conductive paste layer to drawing 5 was obtained by heat-treating at 
500-1000 degrees C. 

[0052] When the permanent magnet is arranged up and down, and magnetic closed ****** was constituted 
using magnetic York and non-reciprocal circuit equipment was produced also about the magnetic rotation 
child 31 obtained in the example 2, it was confirmed by magnetizing in magnetic fields 600-1 1000 (Oe) that 
it may be made to operate as an isolator. 
[0053] 

[Effect of the Invention] According to invention according to claim 1, since the resistor is formed in either 
[ at least ] the inside of the magnetic substance for RFs, or a front face in one, the non-reciprocal circuit 
component with which the magnetic substance for RFs, the transmission line, and a resistor were united can 
be offered. With this non-reciprocal circuit component, since the resistor is united with the magnetic 
substance for RFs, the mounting activity of a resistor for which the activity of soldering etc. is needed can 
be omitted, and the dependability of the electrical installation of a resistor can also be raised. In addition, 
since the resistor is united with the transmission line or the magnetic substance for RFs, simplification of the 
assembly activity at the time of constituting non-reciprocal circuit equipment combining a permanent 
magnet, magnetic York, etc. further can also be achieved using a non-reciprocal circuit component. 
[0054] Therefore, according to invention according to claim 1 , reduction of components mark required for 



the non-reciprocal circuit component for RFs or non-reciprocal circuit equipment and simplification of an 

assembly activity can be attained, and such dependability can also be raised effectively. 

[0055] With the non-reciprocal circuit component concerning invention according to claim 3, the ferrite for 

microwave is calcium vanadium iron garnet, and since the resistor is constituted using palladium and/or 

platinum powder, and calcium vanadium iron garnet powder, a resistor is firmly joined to the magnetic 

substance. 

[0056] By the manufacture approach of the non-reciprocal circuit component concerning invention 
according to claim 5, the non-reciprocal circuit component concerning invention according to claim 1 can a 
laminating and really be easily obtained with a baking technique using the magnetic-substance green sheet 
containing the magnetic-substance green sheet with which the magnetic-substance green sheet and the 
transmission line in which the resistive paste layer was formed were formed of two or more sheets. 
[0057] If what contains at least one side of calcium vanadium iron garnet powder, and palladium powder 
and platinum powder for the green sheet according to claim 6 which makes calcium vanadium iron garnet a 
subject as resistive paste as a magnetic-substance green sheet like especially is used, the adhesion of the 
magnetic layer constituted by the ability being burned in a magnetic-substance green sheet and the resistor 
constituted by the ability being burned in resistive paste can be raised effectively. 



[Translation done.] 



